Abstract
al., 2010, Arun et al., 2011) . Malaria alone threatens approximately 40% of the world's population with estimates of over 800,000 deaths per year (WHO, 2010) . While defence and protection against these diseases has majorly depended on drugs, the continuous emergence of resistant parasites has repeatedly compromised the efficacy of each new drug and rendered its use inadequate (Elfawal et al., 2012 , Freitas-Junior et al., 2012 .
Most disturbing is the limited arsenal of therapeutic agents, some of which are old, highly toxic, prone to resistance, complicated to administer and unaffordable to the poor (Croft et al., 2006 , Baker et al., 2012 . For malaria treatment, already, reports of emerging resistance to ACT's (White 2010) are extremely disturbing. Consequently there is urgent need for newer, safer and more practical anti-protozoal drugs. In the present study, the anti-protozoal activities of Khaya anthotheca seed were investigated Khaya anthotheca (Welw.) C.D.C., a member of the family Meliaceae, is a large woody forest tree long exploited as a good timber product. Plants of this family have also been reported to be very important in the ethno-botanic and ethno-pharmacological practices of tropical and subtropical communities, especially Africa, India and Latin America (Mackinnon et al., 1997 , Stephen et al., 2009 where species like Cedrela odorata, Carapa quianensis, Swietenia mahagoni and Azadiracta indica have been utilised to treat malaria and other infectious diseases. Several reports indicate that non-human primates, especially chimpanzees and baboons in the wild, also ingest different parts of plants of this family in unusual feeding behaviour (Paterson et al., 2001; Krief et al., 2004) . Others have suggested medicinal benefits of such feeding behaviour for parasite control and provided chemical evidence to support the pharmacological roles of secondary metabolites in that respect Seifu, 1989, Ohigashi et al., 1994) .
Plants of the family Meliaceae contain limonoids whose dose-dependent antiparasitic activities have been associated with the presence of gedunin, a compound common in this family (Mackinnon et al., 1997) . Limonoids were earlier reported to be a possible new source of natural compounds with several beneficial attributes (Lee et al., 2008) . This report presents the antitrypanosomal, antileishmanial and antiplasmodial potencies of the crude petroleum ether extract Ka 2-b and two pure compounds, grandifolione (2) and 7-deacetykhivorin (1), isolated from K. anthotheca seed.
Materials and Methods
K. anthotheca was selected for this study on the basis of its common use in West African traditional medicine and from documented evidence of its use by primates in Budongo forest in Masindi district, western Uganda. Plant material was identified by Tonny Katende, from Makerere University Herbarium and a voucher specimen (accession number 41660) retained. Mature healthy seeds were collected from the forest bottom in a pure K. anthotheca tree plantation at the Budongo Conservation station between the months of December and March and dried in the shade.
Extraction and purification Procedure
The dry pericarp sheath was removed and the air-dried seeds ground into smaller particles in a mortar. Batches of 100 grammes of the seed powder were packed in cellulose thimbles and successively extracted in a soxhlet apparatus with hexane, petroleum ether, dichloromethane and methanol using a modified extraction protocol of Rasoanaivo et al., (1994) . The semi-filtered extracts were passed through Whatman filter paper (No. 2) to remove any debris carried over. Extraction solvents were removed using a Buchi 
In vitro drug sensitivity assays:
In vitro activities as expressed by inhibitory 50% (IC 50 ) values, were determined for Plasmodium falciparum, Trypanosoma b. rhodesiense, T. cruzi and Leishmania donovani axenic amastigotes as well as for rat skeletal myoblast (L6) cells using the assays as described earlier (Orhan et al., 2010) .
The IC 50 values were calculated from the sigmoidal inhibition curves using SoftmaxPro software. The selectivity index (SI), ratio of the IC 50 for the L-6 cells to the IC 50 for the protozoan parasite was calculated for each compound. IC 50 values given as μg/ml and μM/ml are shown as the means of two independent assays, (the individual values differed less than ±50%). Selectivity indices (SI) appear in brackets. 
Results.

Discussion
